Abstract. An existence and smoothness theorem is given for the Abel integral equation o K(s, t)f(t)(s tP) dt g(s), 0 < =< T, with given p > 0 and 0< a < 1. Particular attention is given to the behavior of g(s) andf(s) about 0.
. In the past this equation has been examined case by case (for example, see Schmeidler [8] and the references in [7] ). The methods of analysis were usually constructive or explicit, and the numerical analysis of (1.1) was usually based on these methods. Within the last few years, direct numerical methods for (1.1) have been proposed and studied (see [1] [2] [3] [4] [5] [6] , [10] , [11] ). These are general numerical methods which depend only on the smoothness of K(s, t) and f(t). As a complementary study to the numerical analysis of(1.1), we give a result on the existence and smoothness of solutions.
We shall need some special function spaces. It follows that 37 0, and thus y _= 0.
We combine (4.9) with (2.3) of the lemma to obtain the stability result (1.6) for the case n 0. The proof of the remaining part of (1.5) is given later.
(ii) Case n 1. We shall show that each fje C [0, T] and that (4.11) converges uniformly on If}")(s)l < '"(J)F(r + j n)max {1111, ".', for j >_ n, 0 =< n < m 1, 0 <= s =< T, with 7,(J) a polynomial in j of degree =<n.
To prove the theorem for n m, let us form the ruth derivative offs+ l(s) using (4.4) and Leibniz's rule. Then we proceed exactly as with the case n 1. The many details are omitted.
(iv) The special form of (1.5) . Since 
